Background: Liver cirrhosis is the most common cause of ascites. For cirrhotic ascites that does not respond to diuretics and salt restriction, large-volume paracentesis is an alternative option. Methods: A retrospective cohort study of patients admitted to the Day care unit at King Abdulaziz University Hospital for therapeutic paracentesis of cirrhotic ascites was performed from March 2013-April 2014. The demographic data and results, including the platelet count, hemoglobin level, prothrombin time (PT), international normalized ratio (INR), serum creatinine, serum albumin, and bilirubin levels, were recorded. We recorded all of the bleeding episodes. Results: We recorded 118 admissions for 13 patients. Nine of them were male (69.2%), and the mean age was 58.6 ± 15.8 years. All patients had a Child-Pugh score of C. The platelet count was lower than normal for 78 admissions (66.1%), and the PT was prolonged for 99 admissions (84%). Three episodes of bleeding occurred in our cohort, all of which were mild and controlled by the local application of pressure. One patient required a platelet transfusion for severe thrombocytopenia, low platelets count was associated with elevated creatinine and low albumin levels (P = 0.014 and 0.003, respectively). Similarly, a prolonged PT was associated with low albumin, high bilirubin, low platelet, and high creatinine levels (P = 0.013, < 0.001, = 0.006, and < 0.001, respectively). Conclusions: Large-volume paracentesis is associated with only a small risk of bleeding in patients with cirrhotic ascites, and a transfusion of fresh frozen plasma (FFP) and platelets is not needed for the majority of patients.
Introduction
Liver cirrhosis is the most common cause of ascites [1] . The standard treatment for cirrhotic ascites is salt restriction and diuresis with spironolactone and furosemide [2] [3] . The diuretic dose is generally adjusted until an optimal response is achieved [2] [3] . However, many patients with cirrhotic ascites fail to respond to the maximum dose of diuretics and are classified as having refractory ascites [3] - [5] . In contrast, failure to optimize the dose of diuretics due to the side effects of the treatment is defined as diuretic intractable ascites [2] - [5] . The management of diuretic refractory and intractable cirrhotic ascites includes frequent therapeutic paracentesis (removing more than five liters of ascetic fluid), which can be continued until liver transplantation or the insertion of a transjugular portosystemic shunt [2] - [5] . However, most patients with advanced liver cirrhosis have coagulation disorders due to hepatic dysfunction, platelet dysfunction and/or thrombocytopenia due to hypersplenism [6] - [8] . These factors are thought to place cirrhotic patients with therapeutic paracentesis, especially those with advanced cirrhosis at risk of bleeding [6] [7] . At King Abdulaziz University Hospital, we have frequently discussed the need for fresh frozen plasma transfusions for cirrhotic patients undergoing ultrasound-guided therapeutic paracentesis with our radiologists. This study was conducted to determine whether abdominal paracentesis was related to bleeding episodes in patients with refractory cirrhotic ascites who were admitted to the day care unit for therapeutic paracentesis.
Material and Methods
This was a retrospective cohort study conducted from March 2013 to April 2014. Ethics committee approval was obtained for this study.
The inclusion criteria consisted of patients with liver cirrhosis who were under the care of the hepatology department, had confirmed diuretic-refractory or intractable cirrhotic ascites and had been admitted to the day care unit at King Abdulaziz University Hospital Jeddah for therapeutic paracentesis (defined as the aspiration of five or more liters of ascetic fluid). For each liter of ascetic fluid removed, 10 g of intravenous human albumin was administered.
We obtained the demographic data for each patient, including the age, sex, cause of liver disease and all reported admissions during the study period. For each admission episode, we obtained data for the following parameters: hemoglobin level, platelet count, serum creatinine level, serum albumin level, prothrombin time (PT) and international normalized ratio (INR) (see Table 1 for normal ranges). Paracentesis was performed in all patients under ultrasound guidance. We recorded all of the bleeding episodes that developed during paracentesis.
SPSS 22 was used for the statistical analyses. Descriptive statistics were obtained, and we performed a correlation analysis to identify factors associated with low platelet counts and a multiple regression analysis to study the relationship of prolonged PT with other factors.
Results
The study included 118 admissions of 13 patients, nine males and four females. The mean age was 58.6 ± 15.8 years. Hepatitis C was the most common cause of cirrhosis (present in four patients), followed by NAFLD and AIH (three patients each), and then Hepatitis B, bilharzia liver disease and hepatocellular carcinoma complicating hepatitis C (one patient each). All patients had advanced cirrhosis and were categorized as Child-Pugh class C. Three episodes (2.42%) of non-life-threatening bleeding occurred, all of which were controlled by the application of pressure to the bleeding area and a blood transfusion. None of the episodes required hospital admission or consultation with a major inpatient department. For one episode, the procedure was postponed due to bleeding and because the platelet count was 9. The patient underwent the rescheduled paracentesis after receiving a platelet transfusion. The mean serum albumin level, platelet count and hemoglobin level were low, and the mean serum PT and INR values were above the normal range (see Table 1 ).
For 99 (84%) of the admissions, the PT was higher than normal (>4). Similarly, for 78 admissions (66.1%), the platelet count was below normal (<150), and it was below 100 in 54 admissions (45.8%). Moreover, the platelet count showed a significant inverse correlation with the serum creatinine and serum albumin levels (Pearson r = 265, P = 0.014 and Pearson r = 0.33, P = 0.003, respectively). In the multiple regression analysis, the following factors were found to be associated with a prolonged PT: thrombocytopenia, elevated serum creatinine level, elevated bilirubin level and low albumin level ( Table 2) . None of the patients exhibited any major complications that required admission to a major care department. 
Discussion
The major finding of this study is that in patients with advanced cirrhosis and severe coagulopathy, therapeutic paracentesis did not lead to a significant bleeding risk. In the majority of admission episodes, patients had a prolonged PT, placing them at possible risk of bleeding. This study shows that fresh frozen plasma (FFP) transfusion can be safely deferred in these patients. Our present findings are consistent with those shown by Lin et al. [9] . The rate of bleeding in our cohort was low, with a rate similar to those shown by previous investigators [9] - [11] . These findings are relevant for avoiding unnecessary FFP and platelet transfusions in patients with advanced liver disease, which will help to avoid transfusion-related complications and volume overload [6] [12]- [14] . Coagulopathy in patients with advanced cirrhosis is due to several factors, including low vitamin K and vitamin K-dependent factor levels, nutritional deficiencies, reduced synthesis of protein C and protein S, dysfibrinogenemia and enhanced fibrinolysis [8] [12] [14] [15] . Data regarding the transfusion of FFP, platelets and other hemostatic agents are limited, and unnecessary transfusions can sometimes induce thrombosis [8] [14] [15] . In addition, advanced liver cirrhosis is also associated with an increased risk of intravascular coagulopathy and thrombosis [8] [14] [15] . Significant hypotension can sometimes develop as a result of therapeutic paracentesis, but in our cohort, none of the patients developed significant hypotension related to the paracentesis or the bleeding episodes. This result was likely related to the infusion of human albumin into our patients to replace that lost volume during the removal of ascites [16] [17] . All patients in our cohort were discharged home in sta-ble condition after the procedure. These results are similar to the findings of several previous reports on the safety of large-volume paracentesis [16] [17] . The laboratory parameters of the cohort in this study reflect the advanced state of their liver disease and the need for liver transplantation [18] . In addition to the other benefits of avoiding an unnecessary transfusion, deferring transfusion during paracentesis may also prevent the development of autoantibodies that could complicate future liver transplantation [19] [20].
Conclusion
This report shows that therapeutic paracentesis for cirrhotic ascites is not associated with serious bleeding. This finding demonstrates that there is no need for routine transfusion of FFP and platelets before performing paracentesis for cirrhotic patients.
